Human Rights to Water and Sanitation (HRWS) have been consolidated as relevant frameworks to measure different levels of services. It is essential to move forward with specific initiatives that interpret the content of these human rights and operationalize them through specific metrics. However, some critical issues emerge in attempting this. Different approaches are proposed in this article to tackle this challenge: i) utilizing a participatory technique to discuss the relative importance of the normative criteria to define water and sanitation services, ii) defining a short list of key indicators to measure the different dimensions of HRWS, and iii) assessing the impact of different weighting systems in the constructing an aggregated index, which has been proposed as a useful tool to monitor water, sanitation, and hygiene (WASH) from a rights perspective. Two municipalities (in Mozambique and Nicaragua) were selected as initial case studies. The results suggest that there is a common understanding among the experts about prioritization of the HRWS criteria. Differences in the relative importance given to the HRWS criteria can be explained due to the particularities of the local context. Further, the research suggests that expert opinions may be partially conditioned by targets and indicators proposed at the international level. Although the influence of weighting techniques on aggregated measures and their utilization in the decision-making process are limited, this methodology has a great potential for adapting specific WASH metrics to different regional, national, and/or local contexts taking into account the HRWS normative content.
Introduction
Human Rights to Water and Sanitation (HRWS) gained international recognition on 2010 with the resolutions taken by the General Assembly of the United Nations (UN) and the UN Human Rights Council (United Nations 2010a; United Nations 2010b). Since then, water and sanitation experts have worked to clarify the scope and core content of the right to water and how to put the theoretical concepts into practice at the grass root level. Specifically, it is now essential to move forward and to define initiatives that allow the holistic approach of the HRWS (dimensions, elements, and indicators) to be interpreted and operationalized.
HRWS have been interpreted as rights to the access of these essential services (Irujo 2007) . The first Special Rapporteur on the human rights to safe drinking water and sanitation proposes five distinct normative criteria, namely availability, quality/safety, physical accessibility, affordability (or economic accessibility), and acceptability (United Nations 2010c). Despite existing differences in the interpretation of the content of these two human rights (United Nations General Assembly 2015) , experts propose to use the same five dimensions (COHRE WaterAid COSUDE and UN-HABITAT 2008; Langford et al. 2014 , United Nations 2009a . In this regard, the theoretical approaches proposed by COHRE (Roaf et al. 2005) , The Danish Institute of Human Rights (2014) , and the United Nations (UN Special Rapporteur on the human right to safe drinking water and sanitation, 2014), among others, to operationalize the monitoring of HRWS criteria should be highlighted. Other authors have elaborated on the normative content to measure levels of service using outcome indicators (Flores Baquero et al. 2015) . In addition, the use of composite indicators or indices to analyse complex water and sanitation linkage is widespread in the water, sanitation, and hygiene (WASH) sector (Feitelson and Chenoweth 2002; Jemmali and Sullivan 2014; Komnenic et al. 2009; Molle and Mollinga 2003; Pérez-Foguet and Giné Garriga 2011; Sullivan, 2002 , Sullivan et al., 2003 . For instance, the Joint Monitoring Programme (JMP) post-2015 targets and indicators for drinking water, sanitation, and hygiene (Joint Monitoring Programme 2014a) partially take this human rights normative content as a starting point when defining levels of service . Different NGOs (ONGAWA -Engineering for Human Development 2015;  WASHwatch.org 2014), research centres (Moriarty et al. 2013) , and even private water operators (AquaFed 2014) are likewise evolving in this sense.
Taking into consideration the current state of the art of the approaches followed to analyse HRWS, three aspects emerge as critical issues when assessing levels of WASH services from a rights perspective: i) how to measure each dimension of both rights in the field (see Flores et al. 2013) , ii) how to assess the relative importance of each dimension when combining them, while ensuring that the methodologies are flexible enough to be contextually relevant, which is especially critical in the case of human rights as the mandate holder highlights (United Nations 2012), and iii) how to use adequate procedures to construct a composite indicator (Cho et al. 2010; Flores et al. 2013; Giné Garriga and Pérez-Foguet 2010; Hajkowicz 2006; OECD-JRC 2008) . This manuscript aims to address these challenges.
First, we aim to define and interpret the HRWS criteria from a practitioner point of view as well as to propose a short list of key indicators by which they can be assessed. The UN Special Rapporteur (2014) provides the basis for monitoring HRWS in a broad sense, but the handbook still leaves us with the problem of defining specific indicators. The seminal work by Roaf et al. (2005) contributes with concrete indicators on the basis of General Comment 15, which is mainly based on the right to water. Other authors (Flores Baquero et al. 2015 , Flores et al. 2013 , The Danish Institute for Human Rights 2014) have made progress on this issue, as they propose specific metrics for monitoring levels of water service from a rights perspective.
Nonetheless, despite this body of literature, the identification of adequate indicators remains elusive.
Second, this research aims to analyse expert opinions on the relative importance of the HRWS criteria.
Bearing in mind that context-based approaches are necessary from a human rights perspective, the Analytic Hierarchy Process (AHP) is used as a consultative technique. AHP has been widely used in the scientific literature to take into consideration the local context in the fields of public opinion (Duke and Aull-Hydeb 2002; Gómez-Limón and Atance 2004; Kim et al. 2015) and strategic planning (Bryan et al. 2010; Grošelj et al. 2015; Lee and Chan 2008) , and to permit the construction of composite indicators (Gallego-Ayala and Juizo 2012; Gómez-Limón and Sanchez-Fernandez 2010; Singh et al. 2007) Third, this article aims to implement outputs from the first two objectives to construct a composite indicator.
A key step in index construction is the definition of the relative importance of indicators within the composite, i.e. weight assignment. Indeed, accurately analyzing the relative importance of the indicators is a fundamental step when developing practical tools for sector performance monitoring, and this article proposes a method of integrating expert opinions in this process. Relevant research has suggested that the impact of weights in the final index values is reduced (Booysen 2002; Giné Garriga and Pérez-Foguet 2010; OECD-JRC 2008) . However, the impact of different weighting systems on the final index-related outcomes (e.g., league tables, ranks, prioritization mechanism, etc.) may be substantial. While this crucial step of assigning weights to the different rights dimensions can be carried out using a wide array of techniques, none of them is above criticism. OECD-JRC (2008) classifies the available weighting techniques in three different groups: a) statistical tools, b) participatory tools, and c) equal weights. Multivariate and statistical techniques have been singled out, as they present an empirical and objective option for weight assignment. However, they have also been questioned, since they do not always reflect the priorities of decision-makers (Esty and Porter, 2005) , and since the data-specific formulations have to be updated when more data are available (Lohani and Todino, 1984) . Consultation with experts has the advantage of providing a flexible tool that is simple to use and easy to understand, but it is a relatively subjective method of weighting and is often singled out for its arbitrariness (Booysen, 2002) . The main argument for equal indicator weights is based on the premise that no objective mechanism exists to assess the relative importance of the different aspects included in the index structure (Giné Garriga and Pérez-Foguet, 2010) . This article contributes to this ongoing debate. A comparative analysis of these three weighting techniques has been carried out through two illustrative case studies from Mozambique and Nicaragua, with a focus on the differences produced in both the final index values and the related prioritization lists.
Methods
This study has clear methodological foundations, which are briefly discussed in this section. First, the article deepens the understanding of the HRWS content through the operationalization of their definition into specific metrics; the composition of the criteria and indicators proposed for each criteria are presented.
Second, the AHP method used to assess experts opinion on relative importance of human rights criteria is described. Third, the section provides a brief description of the main theoretical and practical considerations assumed for index construction. The two selected study areas for testing the applicability and validity of the proposed methodology are briefly described in the final subsection.
From the concept of HRWS to specific metrics
First, this study proposes a specific interpretation of the contents of HRWS. We base this interpretation on Tables 1 and 2 present all five normative criteria for water and sanitation, respectively. Key concepts and a definition of criteria have been included. Based on this conceptual framework, an initial set of social indicators to measure these criteria has been proposed (see Table 3 ). The proposal presented herein is a step forward in the operationalization of these emerging human rights, particularly from a practitioner's perspective. The water supply for each person must be sufficient and continuous for personal and domestic uses. These uses ordinarily include drinking, personal sanitation, clothes washing, food preparation, and personal and household hygiene. The quantity of water available for each person should correspond to World Health Organization (WHO) guidelines. Neither continuity nor exact quantity required can be determined in the abstract, since individual requirements for water consumption vary, for instance due to climatic conditions, level of physical activity, and personal health conditions.
Physical Accessibility
Distance from the dwelling to the water point; time spent on hauling water; source-to-person ratio; safe and convenient path for all; easy-to-use and adapted technology Water facilities must be physically accessible for everyone within, or in the immediate vicinity of, each household, health or educational institution, public institutions and places, and workplace. Even where water facilities exist, they are frequently inaccessible for different reasons. Around the world, water points are often a long distance from the home, so people, especially girls and women, spend major portions of their day walking to collect water for their daily needs. The distance to water source should be within reach of every household, bearing in mind the special needs of certain groups and individuals; a high source-to-person ratio often undermines physical accessibility; people's security is often threatened on their way to the service or while using it. The path leading to the facility or water source itself should be safe and convenient for all users, including children, older people, persons with disabilities, women (including pregnant women), and chronically ill people; the facility itself should be accessible for all users and easy to use.
Quality / safety
Safe drinking quality; guidelines for drinkingwater quality
Water must be of such a quality that it does not pose a threat to human health. The transmission of water-borne diseases via contaminated water must be avoided. In its Guidelines for Drinking-water Quality, WHO defines safe drinking water as water that "does not represent any significant risk to health over a lifetime of consumption, including different sensitivities that may occur between life stages". The maximum limits provided in the Guidelines for a wide range of potentially harmful substances can serve as a reference point.
Affordability
Reasonable price (water connections and water services) for all; capacity of people to pay for water in addition to acquiring other basic goods
Water facilities and services must be available for use at a price that is affordable to all people. The provision of services includes construction, maintenance of facilities and treatment of water. Paying for these services must not limit people's capacity to acquire other basic goods and services guaranteed by human rights, such as food, housing, health services and education. Affordability does not necessarily require services to be provided free of charge. Special caution must be exercised and due process guaranteed in cases of disconnection from the water supply due to a user's inability to pay. Measures must be in place to ensure that such users are not deprived of access to safe water to meet their most basic personal and domestic needs. Acceptability Colour; odour; taste; cultural issues related to the service Perspectives differ with regard to which water supply solutions are acceptable in a given context. Acceptability is relevant for encouraging people to use safe water sources. In particular, water should be of an acceptable colour, odour, and taste. The placement of a water point or the actual water source should also be acceptable to them. Cultural prescriptions may also apply to conditions for use of these facilities. There must be a sufficient number of sanitation facilities (with associated services) within, or in the immediate vicinity, of each household, health or educational institution, public institutions and places, and workplace. Although it is tempting to determine a specific minimum number of toilets needed to meet the requirement of availability, such determinations can be counterproductive in human rights terms. It must be recognised that not only a latrine at home but also shared or even public facilities could satisfied availability criteria in some contexts. It is crucial that the assessment of the sanitation requirements of any community is informed by the context, as well as the characteristics of particular groups, which may have different sanitation needs. In this regard, participation is a vital aspect of meeting human rights obligations with respect to sanitation.
Physical accessibility
Reliable accessibility; accessible at all times of day and night; reasonable waiting times; safe and convenient path for all; easy-to-use and adapted technology Sanitation facilities must be physically accessible for everyone, i.e. accessibility must be reliable, include access at all times of day and night, and with waiting times are not unreasonably long. The location of sanitation facilities is critical, as it must ensure minimal risks to the physical security of users. This has particular implications for the path leading to the facility, which should be safe and convenient for all users, especially those with special access needs, such as children, persons with disabilities, elderly persons, pregnant women, parents accompanying children, and chronically ill people and those accompanying them. Moreover, sanitation facilities should be constructed to guarantee the physical integrity while using them, minimizing the risk of attack from animals and people, particularly for women and children.
Quality / safety
Technical safety; hygienic safety; access to safe water for hand washing and other hygiene practices; menstrual hygiene management; hygienic cleaning and emptying of pits; safe management and disposal of human urine and faeces
To meet the standard of quality, the focus is on both the individual user and the affected collective. For individual users, sanitation facilities must be technically safe to use, which means that the superstructure is stable and the floor is designed to reduce the risk of accidents. Special attention should be paid to the safety needs of persons with disabilities, as well as the safety needs of children. Sanitation facilities must also be hygienically safe to use, which means that they effectively prevent human, animal, and insect contact with human excreta, and that excreta is safely disposed in situ or treated off-site. Sanitation facilities must further ensure access to water for hand washing and anal and genital cleansing. The facility has to be equipped for adequate menstrual hygiene management, which includes the hygienic disposal of menstrual products. For both individuals and the collective, regular cleaning, emptying of pits or other places that collect human excreta, and maintenance are essential to ensure the sustainability of sanitation facilities and continued access.
Affordability
Reasonable price of sanitation services for all Access to sanitation facilities and services, including construction, emptying, and maintenance of facilities, as well as treatment and disposal of faecal matter, must be available at a price that is affordable for all people without limiting their capacity to acquire other basic goods and services, including water, food, housing, health, and education guaranteed by other human rights. Water disconnections resulting from an inability to pay also impact waterborne sanitation, and this must be taken into consideration before disconnecting the water supply.
Acceptability
Cultural issues related to the service; privacy; gender issues Sanitation facilities and services must be culturally acceptable. Personal sanitation is still a highly sensitive issue across regions and cultures, and differing perspectives about which sanitation solutions are acceptable must be taken into account regarding design, positioning, and conditions for use of sanitation facilities. In many cultures, to be acceptable, construction of toilets need to ensure privacy. In most cultures, acceptability will require separate facilities for women and men in public places, and for girls and boys in schools. Facilities will need to allow for culturally acceptable hygiene practices. 
Assessment of expert opinion through the AHP method
The AHP developed by Saaty (1980) is a multi-criteria decision-making technique based on the organization of the decision-making problem in a hierarchical structure, resulting in a ranked relative importance of its elements by using expert judgements (Saaty 1994) .The main reasons for selecting AHP as the weighting method are that it is: a) a flexible tool; b) simple to use and easy to understand by the stakeholders, thus allowing potential gaps between academic tools and stakeholders to be bridged; and c) a commonly used methodology in the composite indicators literature when dealing with participatory tools. We extensively employed this tool in the water sector (Bao et al. 2013; Gallego-Ayala and Juizo 2014; Ruiz-Villaverde et al. 2013 ).
AHP allows the relative importance of the criteria under evaluation (the normative criteria of the HRWS in this case study) to be identified using a pairwise comparison system. The expert opinion is used in the systematic evaluation of the criteria analysed using the pairwise comparison. At this stage, the experts are asked to compare pairs of criteria in a straightforward process, to identify the more important criteria and to determine how much more important they are relative to the other criteria. To facilitate this decision-making process and to potentially obtain more consistent judgments from the experts, each expert received a definition of the criteria under evaluation as well as a 1-to-9 linear scale about how to express the importance of one criterion with respect to the others. The information gathered in the pairwise comparison exercise was then used to build the so-called Saaty matrices. The eigenvector method was used in the Saaty matrices to derive the weights for the different criteria (Saaty 1980) . It should be highlighted that AHP was originally developed for individual decision-making; however, this technique has been widely used over the years for group decision. Thus, AHP was implemented by using the Aggregation of Individual Judgements approach (Forman and Peniwati 1998) to derive the weights of the expert opinion. For further information about the mathematical formulation of the AHP see Saaty (1980) .
Taking into consideration the complexity of the content of HRWS, both in their criteria and indicators, we decided to limit the use of expert opinion to the five normative criteria that may be considered as evaluating levels of service according to the HRWS conceptual framework. The AHP technique was carried out by three different groups of water and sanitation experts: one group with working experience in Mozambique,
another group with working experience in Nicaragua, and a group of international experts. A questionnaire structured following the standard AHP pairwise comparison system was distributed among the water and sanitation experts to implement the AHP. Experts who participate in the survey were selected taking into account both their familiarity with the HRWS and their knowledge of the WASH sector at national and international levels. The questionnaire included support tools (definition of the normative criteria of the HRWS and the AHP basic scale for the pairwise comparison) to facilitate decision-making of the factors evaluated.
A total of 60 questionnaires were handed out to a representative sample of water and sanitation experts (with 20 each for the Mozambique, Nicaragua, and international groups), who had a wide array of backgrounds and worked for different types of institutions (public sector, private sector, academia, and international cooperation). The number of experts interviewed is in line with the sample size used by other researchers when applying AHP to identify expert opinion in a given area (Gómez-Limón and Atance 2004; Qureshi and Harrison 2003; Saisana and Saltelli 2008) . Thus, the sample size used followed the accepted standards when applying AHP in expert opinion and can be considered representative, bearing in mind the limited number of experts in HRWS. A total of 37 valid questionnaires were obtained: 12 from Mozambique (with 60% of questionnaires returned), 11 from Nicaragua (55% of questionnaires returned), and 14 from international experts (70% of questionnaires returned). The main idea behind the use of three separate groups of experts was to compare any potential differences in the relative importance of the HRWS criteria among the different groups of experts; in fact, the present study also examines whether the local context can affect the relative importance of the HRWS criteria when monitoring the sector.
Construction of aggregated indicators
In terms of method and technique, index construction relies on a step-by-step procedure initially suggested by OECD-JRC (2008), which was adopted by Giné Garriga and Pérez-Foguet (2010) to estimate a Water Poverty Index (WPI), and which was subsequently applied to other conceptual frameworks (Flores et al. 2013 ; Giné Garriga and Pérez Foguet 2013; Pérez-Foguet and Giné Garriga 2011). In brief, index construction involves three key stages: i) selection and combination of key indicators into their corresponding subindices, using an equal and dimensionless numeric scale; ii) determination of weights for each subindex and their aggregation to yield an overall index; and iii) dissemination of achieved results.
The first stage involves a revision of survey data and selection of indicators, which are then classified according to the dimensions described in the conceptual framework. As mentioned in the previous section, we opted to exploit the normative criteria of HRWS when defining the dimensions of the index. Therefore, water and sanitation indicators have been classified in five different categories-availability, physical accessibility, quality and safety, affordability and acceptability-by following the HRWS theoretical framework. While defining the set of indicators included in the study, we followed some basic rules: i) availability (measurable at reasonable cost), ii) simplicity (simply defined and easily understood by those who are likely to use it), and iii) accuracy (supported by reliable information). In total, a set of 30 indicators (13 indicators to measure the right to water, and 17 indicators to measure the right to sanitation) were selected to assess the different dimensions (Table 3) . Typically, data are represented on different scales (e.g., percentage of households [HHs] reporting "yes", distance-to-source in meters, water consumption in litres per capita, and so forth), and they therefore have to be normalized prior to their analyses. For each parameter, we assigned a score between 0 and 1, where 1 represents the best performance and 0 the worst case scenario. For this, we opted for a categorical normalisation (Freudenberg 2003; OECD-JRC 2008) , in which indicators are divided in no more than four scale scores (0, 0.33, 0.66, and 1), since most indicators were initially assessed in a qualitative way. After data normalisation, the index dimensions are calculated as the arithmetic average of raw indicators 1 . The rationale for using an additive function at this aggregation level is that the focus of the tool is on the components rather than the single indicators. There is consensus about human rights criteria but not about which indicators should be in place to assess such rights. For this reason, compensability between indicators is not an issue of concern at this aggregation level. Numerically, sub-indexes for both water and sanitation can be formulated as:
where Av, PA, Q, Af,f and Acc are the values of each criteria (for both water and sanitation) for a particular household, Xi refers to indicator i of the criterion, and n T is the total number of indicators that were considered for each criteria.
Next, the different dimensions of the index are aggregated into one single value. Two major issues need to be addressed: i) the choice of weights should reflect the relative importance of each of the dimensions, and ii) the aggregation function should be consistent with the theoretical framework. For weight assignment (described in the previous section), three different approaches have been adopted: i) statistical weights based on multivariate techniques; ii) weights based on expert opinion-the AHP technique was applied to assess the relative influence of the dimensions in the final index; and iii) equal weights. With regard to the aggregation process, it is noteworthy that linear aggregations allow compensability among the different dimensions (Munda and Nardo 2005; OECD-JRC 2008) , which is not desirable in this study as different rights-based criteria are equally legitimate (United Nations 2002). We therefore opted to use a weighted multiplicative function, which is also a common aggregation method for constructing composite indicators (Blancas et al. 2013; Giné Garriga and Pérez-Foguet 2010; Munda 2012; Zhou et al. 2010) 2 . Numerically, the two indices can be formulated as:
where WI and SI are the values of the water and sanitation index for a particular household, Xi refers to dimension i of the index, and w i is the weight applied to that dimension.
The final step relates to visualization of the achieved results. Composite indicators must be able to quickly and accurately communicate a picture of the context in which the services are delivered. Indeed, it is necessary to foster active dissemination of the results to decision makers, stakeholders, and the civil society, paying special attention to involve them in the process. This is particularly relevant when considering a human rights-based approach (Jonsson, 2003) , which is the approach of interventions on the ground where the research took place. Particular attention should be given to working according to the principles of participation, accountability, and non-discrimination, as proposed elsewhere (United Nations, 2002).
Regional settings
For this research, we selected two different but complementary settings, namely, the municipality of In Mozambique, a large proportion of the population still does not have access to safe water and sanitation facilities. According to official data (Joint Monitoring Programme 2015) , only half (51%) of the population uses improved sources of drinking water, and only one of five (21%) households have access to adequate sanitation facilities. The situation in rural areas is much below the national average, with 37% and 10% of the population with access to improved sources of water and adequate sanitation facilities. In addition, regional disparities exist, as large numbers of rural districts do not reach these coverage ratios, and inequalities between rich and poor show that vulnerable populations are being left behind-for instance, the national average masks an open defecation prevalence of 96% among the rural poor. In all, diseases related to water and sanitation, arising from lack of access to safe water, poor drinking water quality, inadequate sanitation facilities, and poor hygiene practices, contribute to a high mortality of children under five, with an estimated 10,700 death of under-five children annually (WSP 2012). The Mozambican case study is based on research carried out in the Municipality of Manhiça (with data collected in 2012), which is located in the Manhiça District, Maputo Province, in southern Mozambique. Administratively, the municipality has 18 inhabited bairros (neighbourhoods) and covers a rough area of 250 km 2 . According to the local estimates, the population roughly totals 61,000 distributed in peri-urban and rural contexts.
Although the official data for Nicaragua (Joint Monitoring Programme 2015) show that its situation is considerably better than that of Mozambique, its coverage levels are nevertheless among the lowest in Latin America and the Caribbean region. About 87% of the population uses improved drinking water sources, and 68% uses improved sanitation facilities. As in the majority of countries, the situation in rural areas is below the national average, where 69% and 56% of population have access to improved sources of water and adequate sanitation facilities, respectively. However, on a more positive note, the urban-rural disparity in access to drinking water and sanitation has-slowly-decreased since 1990. According to results from the Rapid Assessment of Drinking-Water Quality (RADWQ) carried out in the country, there is a real problem with the quality of drinking water, as arsenic contamination is far more widespread than has been assumed.
Also, most of the examined water supplies were contaminated with faecal coliforms or thermotolerant streptococci (World Health Organization and UNICEF 2010) . Regional disparities between Caribbean, Central, and Pacific regions, gender discrimination, and inequalities between the rich and the poor are issues of concern for human rights activists (ONGAWA -Engineering for Human Development 2015) .The Nicaraguan case study is based on field research conducted in the San Sebastian de Yalí Municipality that is situated in the Jinotega department in the central northern region of the country. According to last official statistics (INIDE 2005) , about 27,000 people live in this territory, with approximately 22,500 within 74 dispersed rural communities that are distributed over 6 districts and cover an area of 402 km 2 . The case study is focused on rural human settlements.
The two case studies were implemented similarly in terms of data collection and data analysis, although each one adopted particular features, which are briefly summarized in Table 4 . A detailed description of the survey protocol and sampling issues is provided elsewhere (Flores Baquero et al. 2015 ; Giné Garriga et al. Table 5 . It should be highlighted that the weights obtained in the three groups studied are robust, since all the Saaty matrices obtained present a high degree of consistency (e.g. the consistency ratio for all matrices is less than 5%; see Table 5 ). For water issues, the importance of water-related criteria varies depending on the group of experts. For instance, quality issues are highly prioritized by both international and Nicaraguan experts, but they are not a priority for Mozambican experts. The fact that quality is the most critical criterion for a large part of experts is fully consistent with international concern about the necessity to better include quality issues in global monitoring (Jiménez and Pérez-Foguet 2012; Joint Monitoring Programme 2014a; Bain et al. 2012) .
2013)
Physical accessibility to the water point is a major issue in Mozambique but receives less importance in Nicaragua. Interestingly, all experts agree on the importance of securing sufficient and continuous water for personal and domestic uses. In contrast, little attention is paid to acceptability issues to characterize water service levels. This is probably associated with two ideas: i) on the one hand, colour, odour, and taste (elements of acceptability criterion) have been included as part of quality criterion when defining human right to water normative content (United Nations 2002) and indeed, monitoring proposals to operationalize specific metrics for these normative criteria have evolved in this sense (Flores et al. 2013) ; ii) on the other hand, indigenous people and nomadic and traveller communities deserve a special mention when talking about culturally acceptable services. Adapting the current paradigm for water service delivery in rural areas to meet the needs of indigenous peoples is still a challenge that requires specific resources and approaches (Jiménez et al. 2014a ). These requirements are not usually on the agenda and, even more, little attention has been paid to these issues in the literature (Jiménez et al. 2014a) . Therefore it can be understood that the consulted experts did not prioritized acceptability criterion.
For Mozambique, availability, physical accessibility, quality, and affordability are scored very closely, ranging from 19.06 % (quality) to 25.30 % (physical accessibility). However, as mentioned above, quality is a major concern for Nicaraguan experts, and there is a significant quantitative leap between this criterion (33.11%) and availability (23,65%), the second most-weighted one. Differences in the relative importance of water quality criterion between both countries are probably associated with wide gaps in relation to access to improved water technology between countries (Mozambique, 51%, and Nicaragua, 87%). Mozambique's progress toward the Millennium Development Goal (MDG) target is moderate, and this may justify the vision of Mozambicans experts about the urgent need to focus on the physical accessibility criterion to measure level of service. On the other hand, Nicaragua has met the target, but there is a real problem with the quality of drinking water in the country (World Health Organization and UNICEF 2010) . These two points may explain the relative importance of quality criterion considered by Nicaraguan experts.
Regarding sanitation, the expert opinions aligned for both countries as well as the international experts. It is noteworthy that quality and safety issues are a top priority for characterizing service levels. Taking into account international expert results, the gap between quality and the second most important criterion is even higher than for water. This may be due to the fact that the quality/safety criteria include sanitation as well as hygiene elements, which are a major issue of concern for Sustainable Development Goals (SDGs) (Joint Monitoring Programme 2014a), even though relevant quality issues still remain unaddressed in the present SDG proposal . This has implications not only from the viewpoint of health, but also from a gender perspective: facilities should be equipped for adequate menstrual hygiene management. Further priorities that should be addressed when promoting sanitation services include physical accessibility at all times to the toilet and the availability of a sufficient number of sanitation facilities within, or in the immediate vicinity of, each household. It is also remarkable that affordability and acceptability aspects are not seen by experts as core aspects of the sanitation challenge.
Comparing water and sanitation results, it is noteworthy that the relative importance of the acceptability criterion is increasing at the expense of that of affordability. The acceptability criterion in the case of sanitation incorporates specific content that distinguish it from water (privacy, dignity, and comfort elements), which in fact has been used to argue that sanitation should be recognized as a distinct right (United Nations 2009b). This "much richness in content" may partially explain a higher relative importance of sanitation acceptability criterion in relation to water.
At the same time, the affordability criterion is a controversial issue. Despite initial attempts to incorporate this dimension in international development goals, academics warned that it fell outside final commitments in MDGs (Langford 2010 ). However, it seems to be that the issue should be solved somehow in SDGs (United Nations General Assembly 2014). This historical omission can partly explain the low importance attached to it for measuring levels of service by the consulted experts. The situation for the sanitation issue is even more complex. According to JMP (2015) , the world has missed the MDG sanitation target, and the current most used approaches focus on the elimination of open defecation, requiring families to construct or rehabilitate their sanitation facilities. In the last decade, these approaches have focused on changing behaviour and eliminating subsidies for construction, which have been applied in the past with little success.
This might explain the low weight given to the affordability criterion by experts, although some studies show that the price of products, the different options for payment, and the economic capacity of households can be a critical issue for some rural households to improve their sanitation (Jiménez et al. 2014b) Differences between Mozambican and Nicaraguan experts are unremarkable with respect to sanitation. Thus, there seems to be a common understanding among experts about the relative less importance of acceptability, but quality, availability, physical accessibility, and affordability are more context-based criteria. In fact, several international experts pointed out the difficulty in comparing criteria due to their context-based nature.
Finally, it is evident that the indicators proposed to be used in post-2015 monitoring are rights-sensitive, as the proposal takes into account normative criteria to monitoring improvements in service levels (Joint Monitoring Programme 2014a; United Nations General Assembly 2014). However, not all the five criteria have been considered equally, and this may have policy implications. The root causes of inadequate service level may be context-specific, and revealing these can help to design appropriate policy responses. Whereas the issues of availability, physical accessibility and quality, and safety dimensions have been adequately incorporated in the new monitoring framework, insufficient attention has been given to the affordability and acceptability criteria . Interestingly, weighing these criteria less heavily is consistent among international experts, according to results from this article.
As mentioned in the previous section, three different approaches have been tested to determine weights for index construction: statistical weights based on multivariate techniques, weights based on expert opinion, and equal weights. Results are displayed in Table 6 for the three options and the two case studies.
To start with, each weighting system produces slightly different weights-thus, for Mozambique, the statistical solution (Principal Component Analysis, PCA) weights the water-related criteria of quality, affordability and acceptability more heavily, whilst Mozambican experts highlighted an increased influence of the availability and accessibility criteria (Table 6 ). Interestingly, the statistical-related weights of the two case studies show a high degree of similarity, and this is likely due to the use of same set of indicators (see Table 3 ). In any case, the achieved results (see Figures 1 and 2 A closer look at the information provided by the indices' components allows complementary conclusions to be drawn. Histograms 3 are summarized in Tables 7 and 8 for Manhiça and San Sebastián de Yalí, respectively, where all five criteria and the aggregated index (considering equal weights) are shown separately. In San Sebastián de Yalí, households were classified in two different groups: "with access to a communitarian system managed by a committee" and "with access to water based on self-supply mechanisms". In the aggregation process from the household up to the community, households were weighted against total number of households in each of these two groups. Similarly, communities were also weighted based on total population, to yield an overall value for the municipality. In Manhiça (Mozambique), the sampling procedure was self-weighted.
Overall, the situation in both contexts is not "critical" in terms of access to water supply services. Thus, it seems that availability and physical accessibility is by-and-large adequate. Nonetheless, quality and safety issues should be addressed. A closer look shows that one of the indicators employed to assess this dimension is "household water treatment" and, remarkably, fewer than one out of ten households treat water at the point-of-use in Manhiça. This does not necessarily mean that the drinking water is not safe. The dimensions related to affordability and acceptability score considerably higher. It should be mentioned, however, that reliability of the indicators employed in the assessment of these two dimensions is questionable, which may have impacted the achieved results.
For the sanitation criterion, it is important to highlight that households practicing open defecation scored "0"
in availability dimension (approximately 15% and 25% of HH in Manhiça and San Sebastián de Yalí, respectively). For these households, the rest of dimensions were been assessed, as explained in footnote 1. In the rest of households, i.e. where sanitation is available, adequate accessibility and continued use of the facility is largely ensured. On the other hand, toilet facilities in general are not hygienically maintained, and safety and quality issues are not adequately addressed.
Human rights are indivisible, and this is valid also for the components within them. The violation or noncompliance of one of these components implies ipso facto human rights non-compliance. Therefore, from a policy perspective, multiplicative aggregation is considered to combine dimensions, as discussed above. 
Conclusions
The human rights framework influences the water and sanitation sector at the international level, but the definition of specific metrics is at a very early stage and is still underdeveloped. It is essential to move forward with specific initiatives that interpret and operationalize their metrics, in which relevant challenges have been pointed out. Therefore, theoretical and methodological approaches have been proposed in the article with the aim of addressing the main challenges.
The first challenge is related to how to measure each dimension of both rights. This study deepens the understanding of the HRWS normative content through the operationalization of their definition into specific metrics, which can be very useful to characterize the level of these services from a rights perspective.
Providing the composition of each criterion from a practitioner point-of-view, as well as a short list of key indicators to assess them, represent relevant steps forward to address the essential challenge to shift the discussion from a legal and conceptual framework to a practical one.
Secondly, the AHP technique emerges as an interesting alternative to gain more knowledge about public opinion on the relative importance of human rights normative criteria used to assess levels of service. Some of the consulted experts highlighted the fact that human rights, as well as the components that make them up, are indivisible, such that it is no single element can be identified as "the" most important one, as they all are important. However, other international experts have pointed out that context should play a critical role when comparing pairs of criteria. Even more, according to the HRWS framework, it is critical to remember that specific metrics cannot be determined in abstract and to assure that they are flexible enough to be contextually relevant. In any event, the differences in the relative importance of the HRWS criteria can be explained by the context of the country. Furthermore, the weights obtained in the three expert groups are robust, as the obtained Saaty matrices are highly consistent with each other, revealing that the methodology is easy to understand by the stakeholders. For these reasons, we conclude that this method allows appropriate tools to assess the delivery of WASH services to be constructed taking into account a rights perspective and adapted to local level contexts.
The empirical findings reveal that experts attribute a different relative importance to each HRWS normative criterion. Indeed, there are not only differences between the different normative criteria but also between the three expert groups. The differences in the relative importance given to the HRWS criteria can be explained by the particularities of the local context, with experts placing more importance on those criteria that correspond with main WASH-related problems of each country. It is relevant to note that those criteria considered as less important by national and international experts coincide with the HRWS criteria that have received less attention during the international consultative process within the WASH sector to develop proposals for goals, targets, and indicators for monitoring SDGs.
Finally, according to adequate procedures to construct a composite indicator, this research shows that weighting techniques only have a limited influence on aggregated measures. Thus, their influence on decision-making is likewise reduced. The main policy implications of this research are related to the indicators proposed to measure certain HRWS criteria, which could be taken into account at the international level to be fully consistent with human rights from a right holders' perspective. Finally, the methodology has a great potential to tailor specific WASH service level metrics to local contexts considering the HRWS normative content.
